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DETAILED ACTION 



Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 

obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 1 02 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

Claims 1-7, 10-16, 22-35 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Odagawa et al. (US 6,436,526) in view of AR Ferchmin et al. 
(disclosed on page 13, lines 3-7 of the instant application). 

Regarding claim 1 , Odagawa et al. discloses on figure 8A a magnetic tunnel 
element comprising a first layer 210 (col. 22, lines 25-26); an amorphous tunnel barrier 
layer 120 (the tunnel barrier layer formed of an oxide of Al which is amorphous in col. 
25, lines 10-1 1 ); and an interface layer 220 between and in proximity with the first layer 
and the tunnel barrier layer, the interface layer being formed from at least one material 
selected from the group consisting of ferromagnetic material (col. 22, lines 35-39). 

Note that the interface layer is formed of Co-Fe alloy (col. 22, lines 35-39) which 
is the same material being used in the instant application (page 5, lines 19-21 of the 
instant application). Therefore, the interface layer material is inherently crystalline when 
it is in isolation from both the first layer and the tunnel barrier layer. 

Further, Odagawa et al. teaches that the first layer 210 is formed of CoFeB (col. 
22, lines 25-26) but does not teach the atomic percent of B is added to CoFe to make 
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this alloy amorphous. However, applicant admitted that A.R Ferchmin et al. teaches 
crystalline Co-Fe becomes amorphous when B is added to this alloy in the range of 10- 
25 atomic percent (page 13, lines 3-7 of the instant application). 

In view of such teaching, it would have been obvious to one of ordinary skill in 
the art at the time the invention was made to modify Odagawa et al. by adding B in the 
range of 10-25 atomic percent to Co-Fe to make this alloy amorphous for the purpose of 
increasing current flow through the interface in a magnetic tunnel element. 

Regarding claim 2, A.R Ferchmin et al. teaches that the first layer is formed from 
at least one material selected from the group consisting of amorphous ferromagnetic 
materials (page 13, lines 3-7 of the instant application). 

Regarding claim 3, Odagawa et al. discloses on figure 8A a second layer 1 10 in 
contact with the tunnel barrier layer 120 and including at least one material selected 
from the group consisting of ferromagnetic material (col. 17, lines 7-9). Since layer 110 
contains Fe, it is ferromagnetic. 

Regarding claims 4-6, since Odagawa et al. and A.R Ferchmin et al. together 
teach a similar structure and material as claimed, it is inherent characteristics the 
magnetic tunnel element of Odagawa et al. and A.R Ferchmin et al. has a tunneling 
magnetoresistance (TMR) greater than 50%, 60% and 65%. 

Regarding claim 7, the claim language is merely functional language. The 
interface layer 220 constitutes a similar structure and material as the claimed interface 
layer and therefore functions in a same manner. 
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Regarding claim 10, Odagawa et al. discloses on figure 8A the interface layer 
includes at least a Fe containing alloy (col. 22, lines 35-39). 

Regarding claim 1 1 , Odagawa et al. discloses on figure 8A the Fe containing 
alloy includes Co (col. 22, lines 47-49). 

Regarding claim 12, Odagawa et al. teaches that the CoFe alloy contains 
between about 10 atomic percent and 95 atomic percent Fe. Odagawa et al. teaches 
that atomic percent Fe is 0.0 and 50 (col. 22, lines 37-39), which has its upper limit in 
the claimed range. 

Regarding claim 13, Odagawa et al. teaches that the Fe containing alloy includes 
Co (col. 22, lines 37-39). 

Regarding claim 14, Odagawa et al. teaches that the Fe containing alloy is 
formed from Fe and at least one of Co and Ni (col. 22, lines 37-39). 

Regarding claim 15, Odagawa et al. discloses on figure 8A the tunnel barrier 
layer 120 includes an oxide of Al (col. 25, lines 10-11). 

Regarding claim 16, Odagawa et al. discloses on figure 8A the first layer 210 
includes an alloy of Co, Fe and B (col. 22, lines 25-26). 

Regarding claim 22, Odagawa et al. teaches that the thickness of the interface 
layer is less than 30A (col. 22, lines 43-44). 

Regarding claim 23, Odagawa et al. discloses on figure 8A the thickness of the 
interface layer is less than 20A (col. 22, lines 43-44). 

Regarding claim 24, Odagawa et al. teaches that the thickness of the interface 
layer is so thin (less than 12A in col. 22, lines 43-44). Therefore, when in contact with 
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the tunnel barrier layer and the first layer, the interface layer will become amorphous in 
the same manner as taught by applicant (page 20, lines 19-25 of the instant 
application). 

Regarding claim 25, Odagawa et al. discloses on figure 8A a magnetic tunnel 
element comprising a first layer 210, an amorphous tunnel barrier layer 120 (col. 25, 
lines 10-11); and an interface layer 220 being formed from at least one material 
selected from the group consisting of ferromagnetic materials wherein the interface 
layer material is crystalline when it is in isolation from both the first layer and the tunnel 
barrier layer (see rejection of claim 1 above), the thickness of the interface being 
selected so that the interface layer is not crystalline (see rejection of claim 24 above). 
Further, A.R Ferchmin et al. teaches that the first layer is formed from amorphous 
material (see rejection of claim 1 above). 

Regarding claim 26, A.R Ferchmin et al. teaches that the first layer is formed 
from at least one material selected from the group consisting of amorphous 
ferromagnetic materials. 

Regarding claim 27, Odagawa et al. discloses on figure 6B a first plurality of 
conductive lines 142, 143; a second plurality of conductive lines 171 overlapping the 
first plurality of conductive lines at a plurality of intersecting regions 1001; and a plurality 
of nonvolatile memory cells 1001 formed at respective intersecting regions 1001, at 
least one nonvolatile memory cell including a magnetic tunnel element comprising the 
structure as described in rejection of claims 1 and 7. See rejection of claims 1 and 7 
above. 
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Regarding claim 28, Odagawa et al. teaches that the first layer is formed from at 
least one material selected from the group consisting of amorphous ferromagnetic 
materials (col. 22, lines 25-26). 

Regarding claim 29, Odagawa et al. discloses on figure 8A a second layer 1 10 in 
contact with the tunnel barrier layer 120 and including at least one material selected 
from the group consisting of ferromagnetic material (col. 17, lines 7-9). Since layer 110 
contains Fe, it is ferromagnetic. 

Regarding claims 30-32, since Odagawa et al. and A.R Ferchmin et al. together 
teach a similar structure and material as claimed, it is inherent characteristics the 
magnetic tunnel element of Odagawa et al. and A.R Ferchmin et al. has a tunneling 
magnetoresistance (TMR) greater than 50%, 60% and 65%. 

Regarding claim 33, Odagawa et al. teaches that the thickness of the interface 
layer is less than 30A (col. 22, lines 43-44). 

Regarding claim 34, Odagawa et al. discloses on figure 8A the thickness of the 
interface layer is less than 20A (col. 22, lines 43-44). 

Regarding claim 35, Odagawa et al. teaches that the thickness of the interface 
layer is so thin (less than 12A in col. 22, lines 43-44). Therefore, when in contact with 
the tunnel barrier layer and the first layer, the interface layer will become amorphous in 
the same manner as taught by applicant (page 20, lines 19-25 of the instant 
application). 



Application/Control Number: 10/720,962 Page 7 

Art Unit: 2815 

Claim 8 is rejected under 35 U.S.C. 103(a) as being unpatentable over Odagawa 
et al. and A.R Ferchmin et al. and further in view of Parkin. 

Regarding claim 8, Odagawa et al ad AR Ferchmin et al. together teach all the 
structure set forth in the claimed invention except a metal containing layer in contact 
with the tunnel barrier layer and a semiconductor layer in contact with the first layer. 
However, Parkin discloses on figure 5 a metal containing layer 150 in contact with the 
tunnel barrier layer (via conductive layer 132) and a semiconductor layer 1 14 in contact 
with the first layer 1 17. In view of such teaching, it would have been obvious to one of 
ordinary skill in the art at the time the invention was made to modify Odagawa et al ad 
A.R Ferchmin et al. by having a metal containing layer in contact with the tunnel barrier 
layer and a semiconductor layer in contact with the first layer for the purpose of 
obtaining high spin filtering efficiency of a magnetic tunnel element. 

Claim 9 is rejected under 35 U.S.C. 103(a) as being unpatentable over Odagawa 
et al. and A.R Ferchmin et al. and further in view of Onodera et al. 

Regarding claim 9, Odagawa et al. and A.R Ferchmin et al. together disclose 
substantially all the structure set forth in the claimed invention except a semiconductor 
material layer in proximity with the tunnel barrier layer. Odagawa et al. teaches on figure 
8A the layer 1 10 in proximity with the tunnel barrier layer 220, but the material of layer 
1 10 is Fe compound (col. 17, lines 5-10), not semiconductor. However, Onodera et al. 
teaches that Fe and Si (semiconductor) can be alternatively employed (para [0089], 
lines 1-5). In view of such teaching, it would have been obvious to one of ordinary skill 
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in the art at the time the invention was made to modify Odagawa et al. and A.R 
Ferchmin et al. by replacing Fe with Si (semiconductor) to form a semiconductor 
material layer in proximity with the tunnel barrier layer for the purpose of providing a 
specific application or design in a magnetic tunnel element. 

Claims 17-18 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Odagawa et al. and A.R Ferchmin et al. 

Regarding claim 17, Odagawa et al. teaches that the first layer 210 is CoFeB 
(col. 22, lines 25-26). Odagawa et al. does not teach (Co 7 Fe 3 o) 100-x B x . However, it 
would have been obvious to one having ordinary skill in the art at the time of the 
invention was made to modify Odagawa et al. and AR Ferchmin et al by having (Co 7 
Fe 30 ) 100-x B x for the purpose of increasing the capacity of the magnetic tunnel element, 
since it has been held that discovering an optimum value of a result effective variable 
involves only routine skill in the art. In re Boesch, 617 F.2d 272, 205 USPQ 215 (CCPA 
1980). 

Regarding claim 18, Odagawa et al. and A.R Ferchmin et al do not teach the 
value of X between about 15 and 20. However, it would have been obvious to one 
having ordinary skill in the art at the time of the invention was made to modify Odagawa 
et al. and A.R Ferchmin et al by having the value of X between about 1 5 and 20 for the 
purpose of increasing the capacity of the magnetic tunnel element, since it has been 
held that discovering an optimum value of a result effective variable involves only 
routine skill in the art. In re Boesch, 617 F.2d 272, 205 USPQ 215 (CCPA 1980). 
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Claims 19-21 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Odagawa et al. and A.R Ferchmin et al. and further in view of Saito et al. 

Regarding claim 19, Odagawa et al. teaches that the first layer is the alloy of Co, 
Fe, B (col. 22, lines 25-26). Odagawa et al. does not teach the first layer is the alloy of 
Co, Fe, X and Y wherein in X and Y are independent and chosen from the group 
consisting of B, Hf, Zr, C, Be, Si, Ge, P and Al. However, Saito et al. teaches that the 
first layer is the alloy of Co, Fe, Si and B (col. 16, lines 25-44, Table 1). In view of such 
teaching, it would have been obvious to one of ordinary skill in the art the time the 
invention was made to modify Odagawa et al. and AR Ferchmin et al. by having the 
first layer being the alloy of Co, Fe, Si and B for the purpose of reducing the writing 
power consumption in the magnetic memory as taught by Saito et al (col. 16, lines 50- 
51). 

Regarding claim 20, when crystalline Co-Fe is added with a certain amount of B 
and Hf, the alloy would be caused to be amorphous. 

Regarding claim 21 , Odagawa et al. teaches that the first layer is the alloy of Co, 
Fe and B (col. 22, lines 25-26). Odagawa et al. does not teach the first layer is the alloy 
of Co, Fe and Zr. However, Saito et al. teaches that the first layer is the alloy of Co, Fe 
and Zr (col. 9, lines 27-31). In view of such teaching, it would have been obvious to one 
of ordinary skill in the art at the time the invention was made to modify Odagawa et al. 
and A.R Ferchmin et al. by having the first layer being the alloy of Co, Fe and Zr for the 
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purpose of obtaining a small coercive force in a magnetic tunnel element as taught by 
Saito et al (col. 9, lines 35-36). 



Response to Arguments 

Applicant's arguments filed on 10/28/2005 have been fully considered but they 
are not persuasive. 

With respect to claim 1 , applicant argues there is no suggestion in either 
Odagawa or A.R Ferchmin et al. "to modify Odagawa et al. by adding boron (B) in the 
range of 10-25 atomic percent to Co-Fe to make this alloy amorphous for the purpose of 
increasing current flow through the interface in a magnetic tunnel element". It is noted 
that Odagawa et al. teaches in col. 22, lines 24-26 the Co-Fe alloy is added with B 
(boron), as such it is probably inherent that the Co-Fe B alloy disclosed by Odagawa et 
al. is "amorphous". Nevertheless, Ferchmin et al. teaches how to form amorphous Co- 
Fe by adding boron in the range of 10-25 atomic percent. Therefore, by adding boron in 
the range of 10-25 atomic percent to the Co-Fe alloy of Odagawa et al., the amorphous 
Co-Fe alloy can be achieved as claimed. In other words, the combination of Odaga and 
A.R Ferchmin et al. reads on the claimed invention. Since the rejection of claim 1 is 
proper, the rejection of claims 8-9, 17-19 and 21 still stands. 



THIS ACTION IS MADE FINAL. Applicant is reminded of the extension of time 
policy as set forth in 37 CFR 1 . 1 36(a). 
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A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within 
TWO MONTHS of the mailing date of this final action and the advisory action is not 
mailed until after the end of the THREE-MONTH shortened statutory period, then the 
shortened statutory period will expire on the date the advisory action is mailed, and any 
extension fee pursuant to 37 CFR 1.136(a) will be calculated from the mailing date of 
the advisory action. In no event, however, will the statutory period for reply expire later 
than SIX MONTHS from the mailing date of this final action. 

Conclusion 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Joseph Nguyen whose telephone number is (571 ) 272- 
1734. The examiner can normally be reached on Monday-Friday, 7:30 am- 4:30 pm. If 
attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Ken Parker can be reached on (571) 272-2298. The fax phone number for 
the organization where this application or proceeding is assigned is (571 ) 273-8300 for 
regular communications. 
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Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 



JN 

December 12, 2005. 




